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(g) Transceiver package. 



@ A transceiver package comprises, a receptacle for receiving a plug connector (12) for optical cables 
(20. 20) and a transceiver subassembly received by the receptacle, walls (41) of the receptacle define an 
opening (34) of fixed dimensions to receive the connector (12), a platfonm (94) of the subassembly 
supports a circuit board (112) carrying multiple circuit components and optical transmitter and receiver 
devices (190, 191) in ports (70, 71) for connection with the connector (12), posts (122, 124) project finom 
the circuit board (112) and extend through the platfonm (94) and through an opening (200) in a 
corresponding wall (41), and a key element (56) is retained in one of the walls (41) for fitdng atong a 
groove (13) of the connector (12). 
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TRANSCEIVER PACKAGE 



This invention relates to a transceiver package for 
connecting fiber optic cable to active components 
operable to transnnit and receive optical and electrical 
signals. 5 

Optical signals are received by an opto-electronic 
receiver and converted into electrical signals which 
are then processed and/or utilized. Appropriate res- 
ponse electrical signals are converted into optical sig- 
nals and transn)ltted on a separate optical path. io 
Mating between optical cable ends and active devices 
require great precision, particularly with respect to 
alignment and mating tolerances. The electronic cir- 
cuits utilized by the transceiver are typically inte- 
grated circuits mounted on boards or ceramic or other 15 
substrates of dielectric material, and which generate 
considerable heat. As these devices function, they 
experience considerable expansion and contraction 
due to heat generation. Thermal problems, shielding, 
electrical grounding, and mechanical protection 20 
require care In packaging including care In avoiding 
cross-coupling of signals into any structures which 
are utilized for shielding, grounding, and thermal 
transfer. Because of these diverse requirements, 
practice has generally separated the eiectrfcal and 25 
optical components into separate packages. Aside 
from creating the need for lengthy signal transmission 
pathways, the practice has led to a relatively costly, 
bulky, and complicated packaging approach. This in 
turn has led to the need to do testing, alignment, and 30 
tuning in the field to get optical and electronic pack- 
ages to work compatibly. 

Accordingly, it is an object of the present inven- 
tion to provide a low cost, compact optical/electronic 
package which integrates connector, optical and inte- 3S 
grated circuit components in a compatible manner. It 
is a further object to provide a transceWer package 
wherein assembly and use tolerances are acconruno- 
dated as between optical and electronic structures. It 
is further object of the invention to provide a trans- 40 
ceiver package wherein the functional components 
can be assembled and tested as a subassembly and 
then readily assembled with a connector housing and 
package by a simple fitting together of parts, it is a 
final object of the invention to provide an electronic 45 
package wherein optical and electronic parts are fitted 
together in a package providing shielding, grounding, 
themnal management, and mechanical protection of 
such parts. 

The present invention achieves the foregoing so 
objectives by providing an outer plastic shell having at 
one end wall portions defining a connector receptacle 
adapted to receive a connector plug fitted therein and 
latched thereto. The shell includes a changeat>le key- 
ing feature and interiorly, a wall apertured to receive ss 
optical ports and adjacent such wall, interior surfaces 



adapted to receive in slkJing engagement a subas- 
sembly containing the functional parts of a trans- 
ceiver, both optical and electronic with a cap portion 
fitted thereover to enclose the subassembly. The sub- 
assembly is comprised of a meta) platform having an 
upstanding flange integrally fomned therewith contain- 
ing transmitter and receiver ports and posittonlng and 
fixing such ports along an alignment axis relative to 
the insertron of a plug connector within the receptacle 
portions of the shell. The platform further includes a 
base portion carrying a flexible polymeric spacer hav- 
ing low dielectric material constant and good thermal 
transfer qualities. An integrated circuit substrate is 
carried on such spacer and includes contact posts 
oriented to be inserted along an axis transverse to the 
axis of alignment of the connector when the connector 
is inserted and disconnectably coupled to the pack- 
age, metal boxes are fitted over the substrate fen- 
shielding purposes and details are provkled in the port 
elements to accomnrK>date the boxes in a mechanical 
and electrical connection. The base of the f^atfonfn is 
made co-extensive with the integrated circuit suth 
strate to provide heat dissipation, shielding, and the 
spacer is sufficient to preclude cross-coupling of sig- 
nals within the substrate and the platform. The sub- 
strate and platfomn are joined through the connection 
of the active devices In the ports carried by the flange 
of the platform as well as a pair of posts connected to 
the substrate and joined to the base of the platform. 
The remaining posts of the substrate pass through the 
plane of the substrate and are isolated mechanically, 
thermally, and electrically therefrom. This intercon- 
nection facilitates the slight movements caused by the 
differential and thenmal expansion and contraction of 
the metal of the platfonn and the ceramic on the sub- 
strate. The platfonn is further provided with feet or 
legs, preferably containing features allowing the 
package to be plugged into and held down against a 
further circuit board. The subassembly of ports, sut>- 
strate platform can be handled, tested and inventoried 
as a separate unit with final assembly into the shell a 
matter of sliding the assembly in place and attaching 
the cap of the assembly to such shell. 

For a better understanding of the Invention, refer- 
ence will now be made by way of example to the 
accompanying drawings, in which : 

FIGURE 1 1s a perspective showing the package 
of the invention mounted on a circuit board preparat- 
ory to receiving a mating plug. 

FIGURE 2 Is a perspective exploded of the pack- 
age of the invention showing shell details in phantom 
and the various relationship of parts of the subassem- 
bly. 

FIGURE 3 is a perspective showing the platform 
structure of the invention. 
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FIGURE 4 is a plan view of the subassembly of 
the Invention. 

FIGURE 5 is an elevational view of the subas- s 
sembly of the invention showing. In partial section, 
details of an optical port and their relationshtp to 
shielding boxes and the platform. 

FIGURE 6 is a perspective view of a platfonm and 
headers with parts shown exploded apart. io 

FIGURE 7 is a side elevation view of a header 
shown In Figure 6. 

RGURE 8 is a bottom plan view of a header 
shown in Figure 7. 

Refening now to Figure 1 , an assembly is shown is 
which includes a plug connector 12 preparatory to 
being inserted In a receptacle fonned at the end of a 
transceiver modular package 22 which is in turn 
mounted mechanically and electrically on a circuit 
board 24. The board 24 contains circuit pathways and 20 
circuit components 26. The plug connector 12 
includes a plug housing 14 carrying integrally formed 
therewith a pair of latches 16 and 17 and as can be 
seen, the connector 12 tenminates a cable 18 which 
canies a pair of optical fibers 20. These fibers 20 are 2S 
typically arranged to carry signals transmitted to and 
from the package 22. 

The transceiver package 22 includes an outer 
shell 28 typically molded of engineering plastic to 
include the details shown in Figure 2. Outer shell 28 30 
has a box-like configuratron with apertures 30 and 32 
at one end arranged to receive and engage the 
latches 16 and 17 of the plug connector 12. Shell 28 
has unitary intersecting walls 41 forming a rectangular 
receptacle 39 with an opening 34 into which the for- 35 
ward plug housing 12 is inserted. The unitary walls 41 
are an advantage In that the receptade 39 is of non- 
varying dimenstons whk:h would otherwise vary if the 
walls 41 were assembled of disparate parts. Intertorly 
of the shell 28 is a wall 36, Figure 2, which contains 40 
a pair of apertures 38 through which are fitted optical 
ports 70.71, Figurs 2, in the form of active device 
mounts to be described hereinafter. An opening 200 
in one of the walls 40 is rearward of the wall 36 and 
extends to the end opposite opening 34. Such end is 45 
open as at 39 to receive a subassembly 69, Figure 4, 
to be described, and interiorly of the shell walls 41 , are 
grooves 40 on either side of the shell 28 which receive 
in sliding engagement the outskle edges of the sub- 
assembly 69. Sh^l 28 ends in a stepped section 42 so 
to receive and end cap 44 having an interior wall slot- 
ted as at 46. The end cap 44 has apertures 150 sea- 

ting tabs 151 of wails 41, and further includes a pair 

of projections shown as 48 which serve as standoffs 
when the package is nKXjnted on board 24. The shell 55 
28 includes further pairs of standoflis 50, the several 
standoffs 48, 50 allowing the package 22 to be moun- 
ted on board 24 with a clearance therebeneath for 
cleaning, following soldering operations. An arrow 
100' shown in Figure 2 indicates the axis of insertion 



and of axial alignment for intemriating of connectors 
12 as well as the axis of insertion and withdrawal of 
the subassembly 69. Pegs 203 in the wall 40 extend 
toward board 24. 

In the top center portion of shell 28, as shown in 
Figures 1 and 2. is a keying structure including a 
relieved slot 52 transverse to the axis of insertion and 
grooves 54 thereadjacentand aligned to receive the 
outer edge surfaces of a key element 56 which is 
made to have a projection 58 and a relief 60 allowing 
such element to be inserted and snapped into place 
within the surfaces defined by 52 and 54 of the shell 
22. The projectk)n 58 can be varied in width or made 
to contain altemative geometries so as to fit into a 
groove 13 on top of connector 12, such groove 13 fit- 
ted into portk)n 15 of the leading end of connector 12. 

The subassembly 69, Rgures 1 , 4 and 5, includes 
a platform 94, a spacer shown as 110, and an inte- 
grated circuit board or ceramic substrate 112. A 
plurality of conductive posts 122 in a row are preas- 
sembled along a insulative strip called a header 202, 
and interconnect the substrate 1 12 to further circuits 
in board 24. The subassembly 69 further Includes a 
pair of ports 70 and 71 extending through a flange 96 
fontied from the platfomi 94 and metallic shielding 
boxes 126 and 130 positioned as shown in Figures 2, 
4 and 5. 

Refening now to Figures 1 , 4 and 5, the transmit- 
ter and receiver ports 70 and 71 are active device 
mounts and which align optical transmitter and 
receiver devices 190, 191 such as an LED diode 190 
and a photodetector 191 therewithin. Each of the 
ports 70,71 includes a beveled front end 72 adapted 
to guide in mating relationship, a connector 12, which 
is extended within the bore 74 into a mating engage- 
ment of the surface of the active device 190,191. Each 
port 70.71 includes a front flange 76, Rgure 2. gener- 
ally rectangular in shape, positioned to serve as a 
stop relative to axial insertion of a port 70,71 through 
the apertures 98, Figure 3, in theflange 96 of the plat- 
form. Each of these ports 70,71 includes a D-shaped 
section shown as 77, Figures 1 and 5, within an aper- 
ture 98 to orient the port 70,71 and fix it against rota- 
tion relative to the flange 96, the platform 94, and the 
substrate 112. Adjacent flange 96 is a groove shown 
as 78, Figures 4 and 5, having fitted therein a C-clip 
79 which locks the port 70,71 to the flange 98. The clip 
is shown as 79, Figure 5, and thereadjacent is further 
flange 80 and a groove 82 in the port 70,71 adapted 
to receive a wall of a shielding box, 126, 130 covering 
areas 114 and 116 as shown in Figure 4. Leads, 
shown as 86, extend from the active devices 190,191 
within ports 70,71 to be joined as by soldering to the 
surface of the substrate 112. 

A variety of plated holes shown as 88 in Figure 4 
connect the various active components 26 to the cir- 
cuit board 112 and added circuits connect to rows of 
posts 122 extended along the edges of the substrate 
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112. 

Platform 94, Figure 3, which is preferably formed 
of thin metal stock stamped into the configuration s 
shown in Figure 3 with the upstanding flange 96 hav- 
ing apertures 98 to receive the ports 70 and 71. The 
flange 96 is unitary with a base portion 99 extending 
In area to be co-extensive with the substrate 112 to 
define outer edges which slide in the grooves 40 of the io 
shell 28. base 99 further includes at the comers, for- 
med down legs shown as 100, each including aper- 
tures 101 which make the legs 100 defonnable so as 
to be compressed, and to retain the platform in rela- 
tion to holes in board 24 thus securing the transceiver is 
package 22 in such tsoard 24 pnor to soldering the 
posts 122 of the subassembly 69 to the board 34. The 
legs 100 are made to have a cross-sectional area to 
facilitate conductive heat transferfrom the platform 94 
to grounding circuits within board 24. The pegs 203 20 
and legs 100 further resist deflec^n or movement of 
the transceiver package 22 during alignment of the 
connector 12, and mating or unmating of the connec- 
tor 12 in the receptacle 39. These legs 100 can also 
serve to effect an electrical ground, canrying off vol- 25 
tages Induced in the platfonn 94 and tying the platfomi 
94 to an appropriate voltage level to serve as a ground 
plane. The platform 94 is made to include a series of 
apertures or holes 1 02 along the two sides adapted to 
accommodate the posts 122 extended therethrough 30 
without touching the metallic portions of the platform 
94. A pair of reduced diameter holes or apertures 104 
are provided in the platform, for example, as in Figure 
3 adapted to receive posts such as 124 as shown In 
Figure 5, which posts 1 24 are terminated as by solder- 35 
ing to the platfomi 94 and which may be terminated 
to ground path in board 24 and to ground circuits 
within the substrate 112. This serves to tie a ground, 
commonly and electrically from a ground plane within 
the substrate 112 to the platfonm 94 and to ground 40 
planes in board 24. 

Resting on the upper surface of the platfonm 94 is 
a spacer shown as 1 1 0. The board areas of the spacer 
110 extend directly against the broad area of the sub- 
strate 1 1 2 between the two headers 202. The platform 45 
94, spacer 110, headers 102 and substrate 112 are 
sandwiched together as indicated together in Figures 
1 and 5. The spacer 110 is preferably made of a low 
dielectric material which has good thermal character- 
istics. The material is polymeric and flexible so as to so 
confonn to the surfaces of the substrate 1 12 and plat- 
fonm 94, and is of a thickness to preclude minute 
induced voltages from being cross-coupled between 
the platfonm 94 and the substrate 112. Metal boxes 
126 and 130 cover areas 114 and 116 on substrate 55 
112, and are bonded thereto by pads shown as 115 
and 117 are joined to the ports 70 and 71 by engage- 
ment with the grooves 82. Along the outside edges of 
the subassembly 69 are an array of posts 122, which 
are joined to circuits of the substrate 112, and which 



pass freely through the apertures 104 of the platfonm 
94 to extend through an opening in one of the walls 
41 of package 22 in the manner shown in Figure 5. 

The substrate 112, spacer 110, headers 102, 
posts 122, boxes 126, 1 30 all stack transversely of the 
axis of alignment of the connector 12 in the subas- 
sembly ; i.e., along the axis shown by the arrow 100' 
in Figure 2. This axis 100' is parallel to the axes of the 
ports 70, 71 and the directton of insertion of the plug 
connector. Due to the span of metal provided by the 
spacer 1 1 0 and the length of leads 86, thenmal expan- 
sk>ns of the metal parts may differ from the expan- 
snns of the ceramic parts. In an actual embodiment, 
the platform 94 was made of phosphor bronze on the 
order of 0.025 inches in thickness. The ports 70, 71 
were made of 303 stainless steei and the shell 28 was 
made of a polyester PBT. Following assembly of the 
subassembly 69, the end cap 44 Is assembled, and 
encapsulant material, not shown, is filled flush with 
the wall 41 through which opening 200 extends. 

With reference to Figures 6. 7 and 8 an Illustrated 
platform 94 is substentially the same as disclosed In 
conjunction with F^ure 3. except for the following 
structure. The apertures 102 extending through the 
thickness of the platform 94 are elongated along the 
length of a corresponding header 202 to accomnK)- 
date two posts 122 In each aperture 102. 

The corresponding header 202 is an assembly of 
an insuiative strip and multiple conductive posts 122 
projecting through the strip for connectk>n to circuit 
components of a circuit board. Insuiative material of 
the con-esponding header 202 is injection molded with 
the posts 1 22 such that the posts 122 are held in posi- 
tions by the solidified material of the header 202. The 
conresponding header 202 is substentially the same 
as a header 102 disclosed in conjunctk>n with Figure 
5, except for the following structure. Unitery bosses 
201 of the header 202 project outwardly toward the 
platfonm 94 and are assembled together with the cor- 
responding poste 122 In conresponding apertures 
102. The thickness of the platfonn 94 endrdes the 
poste, and the header202 extends between the thick- 
ness of the platfomi 94 and each of the poste 122, to 
reduce inductive coupling between the platfonm 94, 
that may carry eddy cunrente at one electrical poten- 
tial, and each of the poste 122, that cany fractional 
amperage electrical current at their own desired, fixed 
electrical vottege. The header 202, especially the pro- 
jecting bosses 201 of the header 202, extends In cor- 
responding apertures 1 02 to interiock the strip and the 
platform The header 202 indudes unitery insuiative 
columns 204 spaced along the length of the strip 202 
and supporting an underside of the circuit board 112 
to provide a dearance space between the lengthy sur- 
face of the strip 202 and the circuit board 1 12 to faci- 
litete sdderfiow and deaning when the circuit board 
1 12 is ^ined by solder to the poste 122 and 124. As 
in Figures 1-5, the spacer 110 provides a heat sink in 
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between and in engagement with the platTomfi 94 and 
the circuit board 112, such as a ceramic substrate, 
and the platfonn 94 supports the strip 202 which in s 
turn supports the circuit board 112, and legs 101 are 
unitary with the platform 94 and project outward of the 
thickness of the platform 94 and extend in the same 
direction as the posts 122 and 124. A series of unitary 
projections 206 are distributed along the length of the 10 
header 202 and are within the thickness plane of the 
header 202 to prevent warpage of the header 202 dur- 
ing sdidincation after molding. 



Claims 



IS 



1. A transceiver package comprising ; a receptacle 
for receiving a plug connector (12) for optical 
cables (20, 20) and a transceiver subassembly 20 
(69) received by the receptacle, the package 
being characterised In that ; walls (41) of the 
receptacle define an opening (34) of fixed dimen- 
sbns to receive the connector (12), a platform 

(94) of the subassembly (69) supports a drcuit 25 
board (112) carrying multiple circuit components 
(26) and optical transmitter and receiver devices 
(190, 191) in ports (70, 71) forconnectk)n with the 
connector (12), posts (122, 124) project from the 
circuit board (112) and extend through the plat- so 
form (94) and through an opening (200) in a cor- 
responding wall (41), and a key element (56) is 
retained in one of the walls (41) for frtting along a 
groove (13) of the connector (12). 

35 

2. A transceiver package as redted in daim 1, 
further characterised in that ; the subassembly 
(69) is slklable along grooves in corresponding 
walls (41) extending to an end (39) of the recep- 
tade, and a cap (44) covers the end (39). 40 

3. A transceiver package as redted in daim 1 or 2 
further characterised in that ; the ports (70, 71) 
are on a wall (96) extending from the platform 
(94). 45 

4. A transceiver package as recited in daim 1, 2 or 
3, further characterised in that ; legs (100) of the 
platfonn (94) project through the opening (200). 

50 



55 



6 



EP 0 442 608 A2 




EP 0 442 608 A2 




8 



EP 0 442 608 A2 




9 



EP 0 442 608 A2 




10 




11 



